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EXECUTIVE SUMMARY

Current Status: The U.S. FishandWildlife Servicelisted Eggert’ssunflower(Helianthus
eggertii)asathreatenedspecieson May 22, 1997. This perennial(lives for several/many
years)sunfloweris foundwithin theHighlandRim (mostly thewesternandeastern)and
ShawneeHills sectionsof theInteriorLow PlateauProvince,with oneoutlying occurrenceon
the CumberlandPlateauofKentucky,Tennessee,andAlabama.

Habitat Requirementsand Limiting Factors: Helianthuseggertiiis aperennialthat can
form extensiveclonal clumps(multiple plantsdescendedfrom asingleparentplant)through
rhizomatousextensions(rootscapableofproducingnewplants). Eggert’ssunfloweris
typically foundatthe interfaceofwoodlandsandgrassyopeningswithin thebarrens(a
communitywith a mosaicof habitatsrangingfrom opengrasslandsto oakwoodlandsto
mixedforest)and,historically, wasprobablyassociatedwith treestandsacrossthebarrens.
Althoughopento semi-openbarrensandwoodlandsappearoptimal for H eggertii, it also
toleratesconsiderabledisturbanceandarangeoflight conditionsandmoisturelevels. It
persistsin, andmayeveninvade,roadsides,powerline rights-of-way,orfields thathave
suitableopenhabitat. Eggert’ssunfloweris usually associatedwith concentrationsofbarren
communitytypesin Alabama,Kentucky,andTennessee.Threatsto this speciesarelossof
habitatthroughconversionofthehabitatfor otheruses,fire suppression,exoticplant
invasion,andright-of-way(roadsideandpowerline)maintenance(herbicidesprayingand
inappropriatelytimed mowing).

RecoveryObjective: Delisting.

RecoveryCriteria: Eggert’ssunflower(Helianthuseggertii)will be consideredfor delisting
when:

1. Long-termconservation/protectionof20 geographicallydistinct self-sustaining
populations(distributedthroughoutthespecies’rangeorasdeterminedby genetic
uniqueness)hasbeenprovidedthroughmanagementagreementsorconservation
easementsonpublic landor landownedby privateconservationgroups.

2. Thesepopulationsmustbeunderamanagementregimedesignedto maintainor improve
thehabitat,andeachpopulationmustbe stableor increasingfor 5 years.

Actions Needed:
1. Determineoptimalhabitator rangeof optimalhabitatsanddevelopsite-specific

managementstrategies.
2. Developmanagementplansandconservationagreementsfor populationsofEggert’s

sunflowerdeterminedto be essentialto therecoveryofthespeciesandfor other
populationsaswell, wheretherearewilling landowners/managers.

3. Evaluatetheecologicalgeneticsof thespecies.
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4. Determinewhetherintrogression(thespreadofgenesfrom onespeciesinto thegene
complexofanother)with otherspeciesis occurringandevaluateintrogressionasathreat
to thespecies.

5. Determineanestimateoftheminimumviablepopulationsize.
6. Searchfor additionalpopulationsto determinethe species’full rangeandabundance.
7. Monitor selectknownpopulationsto determinewhetherthey aremeetingtherecovery

criteria.
8. Collectviableseeds,usingecologicallysoundpractices,anddepositthemin along-term

storagefacility.
9. Annuallyassessthesuccessofrecoveryefforts for thespecies.

10. Developmaterialto inform thepublic aboutthestatusofthespeciesandtherecovery
planobjectives.

RecoveryCosts: Recoverycostscannotbedeterminedat this time.

RecoveryDate: Delisting couldbe initiatedasearlyas2002if theabovecriteriaaremet.
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PART I

INTRODUCTION

Helianthuseggertii (Eggert’s sunflower)is aperennialherb that flowersprimarily in
AugustandSeptember.AlthoughSmall (1903)originally describedthespeciesin 1897,
mostcollectionsanddistributionrecordshavebeenmadesince1990,whenextensive
searchesfor thespeciesbegan(Jones1991, KentuckyNaturalHeritageDatabase[KNUD]
1999,TennesseeNaturalHeritageDatabase[TNHD] 1999). Eggert’ssunfloweris typically
associatedwith thebarrensecosystemof theInteriorLow PlateauProvince. DeSelm(1989)
describesthebarrensoftheSoutheasternUnitedStatesas:

... vegetationresemblingtallgrassprairie,but in thecentralsoutheast,asin
TennesseeandKentucky,thetermmayincludescrubforest,woodland,and
savannawith grass-dominatedopenings(openbarrensor prairie),andlow
densityforestwith grassunderstory.

Historically, droughtandfire likely maintainedthis complexof generallysubxeric
(somewhatdry) plant communities. (Thereare,however,moremesic[wetter]siteswithin
thebarrenscomplex.) Helianthuseggertii is foundin northernAlabama(1 county),central
Tennessee(13 counties),andcentralKentucky(6 counties),coincidentwith thedistribution
ofbarrenshabitatin theseStates.TheU.S. FishandWildlife Service(Service)listedthis
speciesasthreatenedon May 22, 1997, undertheEndangeredSpeciesAct of 1973,as
amended(Service1997).

Theprimaryreasonfor therarityofH eggertii is thedeclinein thebarrensecosystem
dueto theexclusionofperiodicfire andconversionofthehabitatfor otheruses,principally
agricultureanddevelopment.Otherthreatsto this speciesincludecompetitionfrom invasive
weedyplants,geneticdegradationthroughoutcrossing(plantreproduceswith aplant from a
differentstrainofthesametypeof plant)with othersunflowers,androadsideandpower line
maintenance(herbicidesprayingandinappropriatelytimedmowing).

Description

Thefollowing descriptionis summarizedfrom Cronquist(1980)andJones(1991).
Helianthuseggertii is aperennialthat canform extensiveclonal clumpsthroughrhizomatous
extensions.Thestemis 0.3 to 2 meters(1 to 6 feet) in heightwith oppositeleavesthatare
sessile(without astalk), lance-shapedandareeitherscabrous(rough)orglabrous(smooth)
on theuppersurface.Thereareusuallyfew flower heads,andtheyhavelong peduncles
(stalks). Theheadshavebothyellowray flowers(outerflowersthatappearto be “petals”)
anddisc flowers(thosein thecrowdedcenterofthehead). Thebracts(modified leaves),
surroundingthe flower head,arelance-acuminate(taperingto apoint), andthefringes are
ciliolate(coveredwith tiny hairs).



Thefollowing combinationof characteristicsdistinguishesH eggertiifrom other
sunflowers: white glaucous(grayish/bluegreendueto awhite powder)stemandunderside
ofthe leaves,sessile(petioles<0.5 cm(0.2 inches(in)) leavesthattaperatthebase,and
flower headsize(2 to 2.5 centimeters[cm] (0.8to 1.0 in) across).Also, its vegetationhasa
distinctivebluish cast.

Othersunflowersthat maybe confusedwith HelianthuseggertiiareH strumosus,
which haspetiolate(stalked)leaves,andH laevigatus,anAppalachianspeciesthathas
smallerflower heads.Helianthuseggertii oftenoccurswith H microcephalus,which has
very smallflower headsandpetioledleaves,andH mo/usandH hirsutus,bothspecieswith
pubescence(hairs)on thestemandleaves. SomeH eggertii occurrencesthat aresympatric
with H hirsutusincludeplantsthat displaycharacteristicsintermediatebetweenthetwo
species,suggestingthepossibilitythat thetwo speciesmayhybridize.

Distribution

ThedistributionofH. eggertii is within theHighlandRimand ShawneeHills
SectionsoftheInteriorLow PlateauProvince(QuartermanandPowell 1978)with afew
outlying occurrences’on the CumberlandPlateau. It is usuallyassociatedwith
concentrationsofbarrencommunitytypesin Alabama,Kentucky,andTennessee,although
theplanthasnotbeenfoundin someextensivebarrenhabitatin thewesternportionofthis
area’sHighlandRim Section(seeTable 1 for countiesofoccurrence).

Habitat

Thebarrensecosystemis amosaicofhabitatsrangingfrom grassyopeningsto oak
woodlandsto mixed mesicforest. During presettlementtimes,thiscommunitylikely
consistedof low densitystandsof small- to medium-sizetreeswith a semi-opencanopy,and
a grassor grass/forbgroundcoverwasnearlycontinuous.A combinationof drought,
periodicfire startedby lightning andNative Americans,edaphicfactors(soil-influenced),and
grazingmaintainedthesehabitats.Commontreesin this ecosystem,with somevariability
from north to southin therange,includepostoak (Quercusstellata),black-jackoak
(Quercusmarilandica),southernred oak (Quercusfalcata),redcedar(Juniperusvirginiana),
mockernuthickory (Caryaa/ba), wingedelm (Ulmusalata),andblackgum(Nyssa
sy/vatica). Grasseswith prairie affinities oftendominatetheopeningsin thesecommunity
complexes,includingbig bluestem(Andropogongerardii), little bluestem(Schizachyrium
scopariurn), switchgrass(Panicumvirgatum),andIndiangrass(Sorghastrumnutans).

An occurrenceis definedin this documentasa geographicallydiscretegroupingof plants. Also,
occurrencesareequivalentto ElementOccurrenceRecords(EORs)in theStates’ NaturalHeritageProgram
databases.An occurrenceis notnecessarilyadiscretepopulation,althoughit couldbe. Someoccurrenceson
Arnold EngineeringDevelopmentCenterdonotmeetthe exactcriteria asEORsand includesimilarmanagement
practicesas a criterionfor consolidatinggroupsof plantsinto a singleoccurrence.
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Table 1
HelianthusEggertil (Eggert’s Sunflower) Extant Occurrences -

Alabama (Record #1 only) and Tennessee

Sources:TennesseeDivision ofNaturalHeritage(1999),
TheNatureConservancy(1999),andJones(1991)

Threats: HM’=Habitat Modification, IE=InvasiveExotics,SC=Succession,HB=Herbivory, DS=Disease,
RM=InappropriateRight-of-wayMaintenance(RoadsideorUtility Corridor),andORVOff-roadVehicles

Blount,AL Public? Roadside P.M

2 (323) Cheatham Private 50 Residentialarea Mowing

3 (324) Cheatham Private 50 Roadside P.M

5 (325) Cheatham Private 300 Roadside,shalebarren

alongcreekbank

P.M

6 (326) Cheatham Private 50 Shalebarrenalong
creekbankclearedfor
powerline

Herbicides,
clearing

7 (327) Cheatham Private 100 Roadside,wet shale
outcropsurroundedby
barrens

P.M

8 (328) Cheatham Private 10 Powerline Herbicides,
clearing

9 (329) Cheatham Private 1,000+ Roadside,wetland,
creekbank,shale
outcrop,powerline

RIvI, herbicides,
clearing

10 (330) Cheathain Private 90 Roadside P.M

11(331) Cheatham Private 200+ Roadsideandlogged

hillside

P.M

12 (343) Cheatham Private Hundreds Shaleoutcrop/barren
alongstream

13(344) Cheatham Private Hundreds Woodedareaalong
stream

ORV

14 (371) Cheatham Private 10 Roadside P.M

15 (374) Cheatham State 110 Woodedstream,shale
barren

ORV

3
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16 (14) Coffee Public Hundreds Barren SC

17 (15) Coffee Federal 40 Maturepinestand

18 (16) Coffee Federal 500 Youngpine stand SC

19 (19) Coffee Federal 40 Uplandgrassland

20 (20) Coffee Federal 19 Roadside SC,HM

21(37) Coffee Federal 400 Maturepinestand

22 (39) Coffee Federal 399 Uplandgrassland DS

23 (40) Coffee Federal 594 Roadside HM

24 (41) Coffee Federal 3,600 Maturepinestand

25 (42) Coffee Federal 231 Roadside TE SC, HM

26 (43) Coffee Federal 664 Roadside IE, DS

27 (44) Coffee Federal 490 Uplandgrassland

28 (46) Coffee Federal 161 Roadside DS, LE, HM

29 (47) Coffee Federal 338 Roadside IE

30 (73) Coffee Federal 90 Roadside LE, SC,HM

31(80) Coffee Federal 668 Roadside

32 (89) Coffee Federal 2,684 Clear-cut

33 (93) Coffee Federal 66 Roadside IE, SC

34 (96) Coffee Federal 124 Roadside

35 (99) Coffee Federal 1,042 Clear-cut

36 (101) Coffee Federal 1,200 Youngpinestand

37 (102) Coffee Federal 220 Clear-cut

38 (110) Coffee Federal 500 Uplandgrassland IE

39 (112) Coffee Federal 70 Roadside IE, SC,HM

40 (114) Coffee Federal 641 Roadside

41(116) Coffee Federal 144 Roadside IE, SC

42 (117) Coffee Federal 118 Roadside IE, HM, SC

43 (118) Coffee Federal 429 Roadside
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44 (119) Coffee Federal 50 Maturepine stand

45 (120) Coffee Federal 92 Roadside TE, SC, HM

46 (123) Coffee Federal 128 Roadside IE

47 (130) Coffee Federal 532 Uplandgrassland

48 (139) Coffee Federal 731 Uplandgrassland HM

49 (140) Coffee Federal 115 Roadside IE, SC, HM

50 (141) Coffee Federal 507 Uplandgrassland DS

51(144) Coffee Federal 30 Uplandgrassland IE, SC

52 (150) Coffee Federal 400 Uplandgrassland

53 (153) Coffee Federal 50 Uplandgrassland

54 (155) Coffee Federal 239 Hardwoodinterior SC,HB

55 (159) Coffee Federal 2,000 Clear-cut

56 (161) Coffee Federal 5 Clear-cut TE, SC

57 (165) Coffee Federal 25,200 Clear-cut

58 (169) Coffee Federal 1,306 Roadside HM, HB

59 (174) Coffee Federal 59 Roadside IE, SC

60 (214) Coffee Federal 74 Roadside LE, HM, SC

61(216) Coffee Federal 34 Roadside IE, SC, HM

62 (217) Coffee Federal 30 Roadside HM, HB

63 (218) Coffee Federal 1,058 Roadside

64 (219) Coffee Federal 21 Roadside HM, JE

65 (220) Coffee Federal 10 Roadside SC,HM, IE

66 (223) Coffee Federal 298 Roadside LE, HM, SC

67 (227) Coffee Federal 287 Roadside IE, HM

68 (228) Coffee Federal 10 Uplandgrassland

69 (229) Coffee Federal 7 Uplandgrassland HM, DS

70 (245) Coffee Federal 34 Pineplantationedge SC,IE, DS

71(247) Coffee Federal 411 Roadside IE, HM, SC,DS
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72 (248) Coffee Federal Uplandgrassland IE, HM

73 (252) Coffee Federal 13 Roadside SC

74 (255) Coffee Federal 266 Roadside HM, SC

75 (258) Coffee Federal 616 Uplandgrassland DS, HB

76 (259) Coffee Federal 550 Maturepine stand

77 (263) Coffee Federal 242 Uplandgrassland HM, DS,HR

78 (268) Coffee Federal 100 Mid-agedpine stand

79 (271) Coffee Federal 314 Uplandgrassland HM, HB

80 (272) Coffee Federal 181 Roadside SC,HR

81(298) Coffee Federal 67 Roadside TE

82 (303) Coffee Federal 137 Uplandgrassland DS, HR

83 (349) Coffee Private 200 Roadside- scattered

within trees
84 (382) Coffee Federal Unknown Uplandgrassland

85 (81) Coffee/Franklin Federal 287 Roadside

86 (82) Coffee/Franklin Federal 2,680 Mid-agedpinestand

87 (111) Coffee/Franklin Federal 8,321 Uplandgrassland

88 (211) Coffee/Franklin Federal 33 Roadside IE, HM, SC

90 (48) Davidson Public Small
population

Roadside HM, trail
construction

91(49) Davidson Public Small
population

Roadside HM, trail
construction

92 (50) Davidson Public 500 Barren HM, trail
construction

93(51) Davidson Private Small
population

Roadside P.M

94 (52) Davidson Private Small
population

Roadside P.M

95 (53) Davidson Public Small
population

Barren HM, trail
construction

96 (54) Davidson Public Small
population

Barren HM

6
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97(314) Davidson Public ~-100 Powerline RM
98 (315) Davidson Public 1,250 Powerline, wooded

hillside, creekedge

RM, HM

99 (316) Davidson Public 116 Woodedhillside HM

100 (317) Davidson Public 200 Woodedhillside HM

101 (318) Davidson Public 350 Woodedhillside HM

102 (319) Davidson Public 2 Woodedhillside HM

103 (320) Davidson Public 2 Wooded,grassy
hillside

HM

104 (332) Davidson Private 100 Roadside RM

105 (333) Davidson Private 25 Roadsideandwooded
slope

P.M

106 (334) Davidson Private 50 Roadsidepowerline RM

107 (335) Davidson Private 10 Roadsidefencerow P.M

108 (336) Davidson Private 200+ Powerline P.M

109 (7) Dickson Private Several
plots

Roadsideandpower
line

P.M

110 (321) Dickson Private S Roadsidenearwooded
edge

P.M

111(322) Dickson Private 200 Roadsidenearwooded
edgein a spring

HM, P.M

112 (351) Dickson Private 50 Roadsideditch and
fencerow

P.M

113 (3S2) Dickson Private 100 Powerline andcleared
adjacentareas

RM

114 (354) Dickson Public/Private 110 Roadsidebarren P.M

115 (356) Dickson Private 150 Roadsideandwoodland
edge

RM

116 (370) Dickson Private 25 Powerline, roadside RM

117 (17) Franklin Federal 1,410 Clear-cut

118 (18) Franklin Federal 3,890 Maturepinestand

119 (26) Franklin State 70 Barren Hybridizationand
trampling
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120 (35) Franklin Federal,State 542 Roadside SC,HM

121 (36) Franklin Federal 96 Roadside IE, SC,HM

122 (55) Franklin Federal 7 Roadside

123 (57) Franklin Federal 302 Roadside,edge

124 (61) Franklin Federal 7,540 Maturepinestand

125 (62) Franklin Federal 13,400 Maturepinestand

126 (63) Franklin Federal 110 Hardwoodwoodland

127 (66) Franklin Federal 375 Maturepine stand

128 (69) Franklin Federal 10 Roadside

129 (74) Franklin Federal 99 Uplandgrassland

130 (75) Franklin Federal 300 Mid-agedpine stand

131(77) Franklin Federal 120 Mid-agedpine stand

132 (79) Franklin Federal 131 Roadside SC, LE

133 (107) Franklin Federal 500 Maturepinestand

134 (108) Franklin Federal 200 Uplandgrassland

135 (109) Franklin Federal 300 Maturepinestand

136 (163) Franklin Federal 700 Clear-cut

137 (166) Franklin Federal 277 Roadside IE, SC

138 (173) Franklin Federal 1,941 Maturepinestand

139 (17S) Franklin Federal 11 Roadside IE, HM, SC

140 (176) Franklin Federal 81 Roadside IE, DS

141 (177) Franklin Federal 23 Roadside IE, SC

142 (179) Franklin Federal 16 Hardwoodedge IE, SC

143 (183) Franklin Federal I Pineplantationinterior SC

144 (185) Franklin Federal 894 Maturepine stand

145 (192) Franklin Federal 150 Maturepine stand

146 (194) Franklin Federal 251 Roadside IE, SC

147 (204) Franklin Federal 21 Roadside SC, IE
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148(210) Franklin Federal 6 Roadside DS,HB, SC, HM

149(233) Franklin Federal 19 Uplandgrassland SC, HM

150(234) Franklin Federal 20 Roadside IE, SC

151(235) Franklin Federal 62 Roadside SC, IE, HM

152 (236) Franklin Federal 123 Roadside SC

153 (239) Franklin Federal 5,000 Uplandgrassland

154 (253) Franklin Federal 600 Clear-cut TE, DS, SC

155(232) Franklin Federal 53 Roadside SC, IE

156(350) Franklin Private 200 Oak-hickorywoodland
edge

Mowing

157 (380) Franklin Federal Unknown Clear-cut

158 (381) Franklin Federal Unknown Youngpinestand

159 (8) Lawrence State Hundreds Roadside,woodland
edge

P.M

160 (12) Lawrence State 130 SC

161(27) Lawrence Private Hundreds Roadside RM, SC

162(28) Lawrence Private Hundreds Roadside RM, SC

163 (29) Lawrence State Hundreds Barren HM

164 (3S3) Lawrence State 100 Roadsideandpower
line

P.M

165 (368) Lawrence Private 55 Roadsidebarren RM

166(369) Lawrence Private 150 Barren,brushyroadside P.M

167 (376) Lawrence State 100 Roadside,woodland
edge

P.M

168 (1) Lewis Private Hundreds Roadside P.M

169 (21) Lewis Private 150 Gravelroadside

170 (22) Lewis Private 50 Roadside P.M. SC

171 (23) Lewis Private 50 Roadside P.M. SC

172 (24) Lewis Private 100 Roadside P.M, SC
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over

174 (170) Lewis Private(Cons.

Trust)

30 Edgeofcreekand

woodland

175 (337) Lewis Private 20 Roadside HM

176(338) Lewis Private 100 Roadside HM

177 (339) Lewis Private 100+ Limestoneseeps Logging

178 (360) Lewis Private 35 Roadside,woodland
edge

RM, development

179 (361) Lewis Private 50-100 “Reclaimed”barren Development

180 (362) Lewis Private 50 Roadside RM, development

181 (363) Lewis Private 50 Roadsideandopen
woodlot

RM, development

182 (364) Lewis Private 200 Roadside,barren RM, development

183 (365) Lewis Private Few Edge

184(366) Lewis Private 80 Roadside RM, development

185 (373) Lewis Federal 10 Powerline RM

186 (378) Lewis Private 100+ Barren Logging

187(379) Lewis Private 20 Dry slopeon creek
bank

Logging

188(9) Marion Private 30 Roadside RM, hybridization

189(10) Maury Private I large
clump

Extirpated?

190(13) Maury Private 10-20

clumps

Roadside RM, ORV

191 (345) Robertson Private 200+ Roadside P.M

192(346) Robertson Public 300+ Powerline P.M

193 (347) Robertson Private 400+ Roadside,barrens
along creek

P.M

194(348) Robertson Private 100 Powerline andadjacent
woodlandedge

RM, development

195(172) Van Buren Private 30 Roadside RM, development

10
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196(171) Williamson Private

197(342) Williamson Private 25 Loggingroad

198 (355) Williamson Private 150 Roadsideandwooded
fencerow

RM

199(357) Williamson Private 50 Roadsideditch and
edgeof driveway

RM, development

200 (358) Williamson Private 60 Roadsideandfencerow RM

201 (359) Williamson Private 600 Roadsidefenceand
ditch; grazed,cleared
woodland

RM, development,
grazing

202 (367) Williamson Public? Hundreds Roadside/openbarren P.M. development

Williamson Private 25
—

Calcareousseepin old
‘4

ORV, development203 (375)

Helianthus Eggertli (Eggert’s Sunflower) Extant Occurrences- Kentucky

Source:KentuckyStateNaturePreservesCommission

1 (7) BarrenlEdmonson Private 145 Roadsidebarrens,weed

competition

2 (8) Edmonson Federal 462 Roadside,weedcompetition

3 (14) Edmonson Private 221 Weedandwoody shrub

competition
4 (27) Edmonson Federal 67 Roadside,shading?

5 (12) Grayson Conservationgroup 490 Browsing(deer),shading

6 (28) Grayson Private 873 Partially roadside

7 (13) Hardin Conservationgroup 128 Insectdamageextensive

8 (29) Hardin Private 500 Roadside

9 (30) Hardin Private 305 Roadside

10 (31) Hardin Private 77 Roadside

11
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12 (4) Hart Private 91 (formerly
270)

Roadside,possiblehybrids

13 (9) Hart Private 358 Weedcompetition,damageto
heads(insects?)

14(10) Hart Federal 145

15 (11) Hart Federal Hundreds Roadside

16 (15) Hart Private 3 small
patches

17 (16) Hart Private 483 Roadside,woody plantSC,
hybrids(?)

18 (17) Hart Private 56 Roadside

19 (18) Hart Private 621 Roadside,woody plant SC

20(21) Hart Private 275 Roadside

21(32) Hart Private Estimate
SOto 100

Roadside

22 (22) Hart Private 224 Roadside

23 (23) Hart Private Hundreds Insect (?) damage

24 (24) Hart Federal 202 Shading

25 (25) Hart Federal 223 Roadside,weedcompetition

26 (19) Lame Private 60 Privatedrive (subjectto
maintenance)

27 (20) Lame Private 725 Roadside,weedcompetitionI
Many forbsandothergrassesthat aretypical ofthebarrensecosystemare alsocommonin
this grassycover(DeSelm1989,Jones1991). Becauseofdifferencesin hydrology(water
properties/levels),therolling andvariabletopography(physicalfeaturesofa region),and
otherfactors,mesic(moist) forestsmayalsobe mixed in thesecommunitymosaicswhere
H eggertiioccurs. At MammothCaveNationalPark,oneof severaloccurrencesofEggert’s
sunfloweris in amoist forestnear,if noton, a smallalluvial terrace.Therealsohavebeen
recentdiscoveriesofH eggertii in hillsidebarrensofDavidsonCounty,Tennessee,on steep,
rockyslopes.

Eggert’ssunfloweris typically foundatthe interfaceofwoodlandsandgrassy
openingswithin thebarrensand,historically,wasprobablyassociatedwith treestandsacross

12
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thebarrens. Thesestandswereopen,with little woodyunderstory,dueto periodicfire.
Whenfire is suppressed,successioncontinues,with an increasein woodyunderstoryand
othergrowththat eventuallyeliminatesH eggertii. Althoughopento semi-openbarrensand
woodlandsappearoptimalfor H eggertii,it alsotoleratesconsiderabledisturbanceanda
rangeoflight conditionsandmoisturelevels. It persistsin, andmayeveninvade,roadsides,
power line rights-of-way,or fields thathavesuitableopenhabitat(seeTable1).

Barrensareinherentlyvulnerableto developmentbecausetheyhaveasparsetree
coverthat allowsfor easierlandclearingandbecausetheydo nothavevalueastimberland.
High quality examplesof thesecommunitytypesarealsodisappearingdueto lackoffire. As
noted,fewgoodexamplesofthesecommunitytypesremainandmostareconsideredglobally
rare(KNHD 1999,TNHD 1999).

At ArnoldEngineeringDevelopmentCenter(AEDC), aU.S.Air ForceBasein
Coffee andFranklinCounties,Tennessee,morethanhalfthesitesareclassifiedas
“edge”--theinterfaceofwoodlandand field (McKmnney 1997). Themostvigorous
occurrencesat AEDC havebeenfoundunderconditionsofregularfire managementwith
semi-mesicconditions(ratherthanfull sun). Somelargeoccurrenceswerefoundin pine
plantations,probablybecauseofthetechniquesusedto developplantations(G. Call, AEDC,
personalcommunication,1999). AEDC plantedsomepinesamongtheexistinghardwood
vegetation,andH eggertii is associatedwith theseoldertreeswithin theplantations.In other
cases,AEDC developedplantationsin old agriculturalfields, someof which mayhavebeen
remnantbarrenopenings.Little intensivesitedevelopment,suchasdiscing,wasdone;some
areasweresurface-scrapedwith abulldozer. This combinationoflight disturbanceand
regularcontrolledbumsallowedthesunflowerandassociatedvegetationto persist.

Otheranecdotalevidencesupportstheideathat fire is beneficialto H eggertii;when
fire is excluded,thespeciesdisappearsordeclines(McKmnney 1997,Kral 1983,KNHD
1999). A privatelandownerreportedthat apopulationdisappearedin anareathat did not
bumduringa wildfire, while extensivecolonieshavedevelopedandbecomea common
coverin burnedwoodlandsatthesamesite(R. Seymour,KentuckyStateNaturePreserves
Commission,personalcommunication,1997). At aKentuckynaturepreserve,stemcountsof
asmall colony(ca. 100 stems)increased50 percentoverthe2 yearsfollowing aprescribed
fire in November(M. Shea,TheNatureConservancy[TNC], KentuckyChapter,personal
communication,1997),while anotherpopulationcontinuedto declinewhereonly canopy
thinningwas done.

Soils at H eggertiisites,atleastfor thoseareaswhereasoil surveyis available,are
typically silt loamsorchertloams(Jones1991,Whitakereta/. 1972,Arms eta/. 1979).
Thesesoils arecommonlyacidicandarehighly erodible. Sandstone,limestone,siltstone,or
evenshalecanunderliethem.
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Life History

He/ianthuseggertiibloomsin AugustandSeptember,andtheseedsaregenerally
maturewithin amonth. Eggert’ssunflowerproducesviable(capableofgerminating)seeds
(althoughtheremaybe a minimumviablepopulationsizeneededto sustainthisproduction),
butvegetativereproductionalsocontributesto plantestablishment.Plantsproduceextensive
rhizomes(rootscapableofproducingnewplants)that, optimally, resultin theproductionof
denseclustersofstems. AEDC reportscoloniescoveringmorethan5,000squaremeters
(1.24acres)(G. Call, in /itt., 1998). Plantsmayalso be establishedfrom seedswithin these
clumps,soamix ofdifferentindividualscaneventuallycontributeto theseextensivepatches
(Jones1991). Therefore,thenumberofgeneticallydifferent individualsin apopulationis
difficult to estimate.

Mostnonfloweringcoloniesarefoundundersubstantialforestcover,so it is likely
that ayet undeterminedlight level is critical to induceflowering. Also, coloniesin full sun
nearlyalwaysproduceflowers,somenotably moreprolific thanin forestedsettings
(McKmnney 1997). We do notyetunderstandtherole offlowersandseedproductionin the
viability ofpopulationsnordo weknow theoptimalnaturalconditionsfor seedling
establishment.Heisereta/. (1969)determinedthatperennialsunflowers,including
H eggertii,areself-incompatiblewith obligateouterossing.It follows thatwhenthenumber
ofgeneticallydifferentindividualsin acolony is low, seedsetwill probablyalsobe low,
despitecolony size. Heisereta/. (1969)alsonotedthat, overall, seedgerminationin
perennialsunflowerswaslow, at mostusually20 percent. This low germinationrate
combinedwith asmallnumberof geneticallydifferentindividualsin apopulationwould
likely resultin reducedseedlingestablishment.Seedlingsarerarelyreportedandmaynot be
common.

Herbivorycansubstantiallyaffect seedproduction. Oneunidentifiedherbivorethat
commonlyaffectssunflowersin Kentuckyweakensthetissueofthepeduncle,causingthe
flowerheadsto drop,andcanaffect mostoftheheadsproducedin a clump. A grasshopper
hasbeenseeneatinga sunflowerhead,but it is notknownwhetherthis is relatedto the
peduncledamage.Aphidshavealsobeenseensurrounding,andpiercing,thepedunclesof
manyflowersat AEDC,andit wasnot uncommonto seeadjacentflower headsdriedup and
brokenoff(S. Rollins,TheNatureConservancy,TennesseeChapter,in /itt.). Also, in several
populations,larval insectswerefoundto havedestroyednearlyall thematureseedsin several
flower heads(Jones1991;personalobservation,1992). AEDC is currentlystudyingthe
insectsassociatedwith Eggert’ssunflowerand found67 insectspeciesrepresenting58 genera
in a 1998survey,mostof whichwerephytophagous(feedon plants)(Lambdineta/., 1999).
A rust (Pucciniasp.)hasalsobeenfoundto affectthis plant, althoughtheseverityof impacts
hasnotbeenquantified(McKinney 1997).

He/ianthuseggertiiis ahexaploid(havingmultiple setsofchromosomes)sunflower,
andalthoughits distinctivenessasa specieshasbeenestablishedby morphologicalstudies
(Heisereta/. 1969)andbiochemicalstudies(Springand Schilling 1991),it probablyalso
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outcrosseswithotherhexaploidsunflowers(Jones1991). How commonlythis occursandto
whatdegreethis caneventuallydegradethegeneticintegrity ofthespeciesis unknown.
H strumosus,an occasionalassociate,is asunflowerwith acompatibleploidy level.
H hirsutusmayhybridizewhensympatricwith H eggertii,asplantswith morphological
characteristicsintermediatebetweenthetwo areoccasionallyencountered.

Reasonsfor Listing

Thequality andextentof thebarrensecosystemhavedramaticallydeclinedsince
Europeansettlement.This is primarily dueto thedisruptionofnaturalfire cyclesand
conversionofhabitatfor otheruses,primarily developmentandagriculture.Althoughit is
notknownhowcommonH eggertiiwaswithin thebarrensecosystemin presettlement
periods,Eggert’ssunflowerhasno doubtdeclinedasits habitathasdiminished. Otherthreats
thatcouldbecontributingto its declineincludesprayingwith herbicides,inappropriately
timed mowingofroadsideandpowerline rights-of-way,competitionfrom invasiveweedy
plants,herbivory,andgeneticmixing with otherperennialsunflowers.

Most oftheKentuckyoccurrencesareofpoorqualitydueto the low numberofplants
andpoorhabitatquality. Many occurrencesin all threeStatesareassociatedwith roads,
usuallyat thewoodsedgeoftheright-of-way,anda fewarein powerline rights-of-way.
Althoughroadsidesappearto offer asignificanthabitatfor this species,theoccurrencesin
thesecorridorsarevulnerableto maintenanceactivities. Additionally, althoughthenumber
of knownroadsideoccurrencesis partly a resultoftheirvisibility, it is not unusualto find
thattheplantsaremostcommonon this edgeandarerarelyfound in interior forests.

Invasiveweedyplantsthreatenmanyoccurrences(KNHD 1999,TNHD 1999)by
out-competingH eggertiifor spaceand/orlight. Commonspeciesmentionedin these
accountsareLonicerajaponica(Japanesehoneysuckle).Lespedezasp.,Daucuscarota
(QueenAnne’slace),andSmi/axspp. (greenbrier).

ConservationMeasures

Onehundredandnineteenoccurrences’areknownfrom Federalland,eightfrom
State-ownedland(not including occurrencesin public roadrights-of-way),and otherpublic
entities,includingMetro Nashville,own 18 occurrences.Privateconservationgroupsown
threeoccurrencesandoneoftheseis alsodedicatedasa naturalareaunderStatelaw (see
Table I). Severalof thesepropertieshavemanagementplanseitherin placeorunder
developmentto improvethe ecologicalquality of the barrensecosystem.As noted
previously,TNC hasintroducedfire managementon their preserves.AEDC hasmanagedthe
nonrestrictedportionoftheBasewith acontractor-runAEDCForestManagementProgram
sincetheearly 1950s;TennesseeWildlife ResourcesAgency,undera cooperativeagreement
initiated in 1954,hasbeenresponsiblesolely for fish andwildlife managementthrough
coordinationwith AEDC’s ForestManagementstaff. AEDC hasusedcontrolledburningas
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amanagementtool in pinestandsfor approximately15 yearsandbeganconducting
controlledburnsfor barrensrestorationandEggert’ssunflowermanagementin 1997.

RecoveryStrategy

RecoveryofHe/ianthuseggertiiis basedonamultifacetedstrategyto ensurethe
continuedexistenceof thespecies,including: (1) habitatprotectionandmanagement,
(2) maintenanceof sufficient species-levelgeneticdiversityto ensurelong-termpersistence
andadaptabilitywhile maintainingpopulationlevel uniqueness,and(3) acomprehensive
environmentaleducationeffort.

Thefollowing recoveryobjectivesinvolve determiningthegeneticanddemographic
(populationstructure)factorsthat contributeto thesuccess,andthusviability, of individual
populationsofEggert’ssunflowerandthenensuringthatpopulationshavelong-term
protection. It is thenassumedthat if thereareenoughdistinctviablepopulationsprotected
(in this case20 populationsis consideredareasonablenumberrelativeto whathasbeen
recommendedfor otherlisted plants),thespeciesitself is no longerat risk.

Becausecurrentestimatesofpopulation/occurrencesizearebasedon stemcountsand
we do not knowwhatproportionofapopulationis aresultof clonalor sexualreproduction,
aneffectivepopulationsize(portionof thepopulationreproducingsexually)is notyet
determinable.Further,we do not knowhowoftensexualreproductionoccurs,thefactors
necessaryfor it to occur,or thepollinatorsinvolved. We alsodo notyet knowtherangeof
geneticvariationbetweenpopulations.Thus,asmore informationbecomesavailable,there
couldbeasignificantchange,eitherhigheror lower, in thenumberofpopulationsnecessary
to ensurethelong-termsurvivalofthespecies.Therefore,while manynewoccurrenceshave
beendiscovered,therelativeimportanceofindividual occurrences/populationsto the species
long-termsurvivalhasyetto be determined.

It is currentlyassumedthattherelativelywidespreaddistributionofthespeciesis a
critical componentofthepreservationofthegeneticdiversity ofthespeciesandultimately its
recovery.Rangewidegeneticanalysiswill determinethevalidity ofthisassumption.

Habitatprotectionandmanagementarealsocritical to therecoveryof Eggert’s
sunflower. The barrensof Tennessee,Kentucky,andnorthAlabamahavebeenunder
tremendouspressurefor decadesasfarmlandandflatland suitablefor residentialand
commercialdevelopment.Further,fire suppressionhasresultedin the lossof manyopen

barrensto woodlands.Becausebothfire suppressionanddevelopmentpressureswill only
likely increase,activemanagementandlong-termprotectionofhabitatareessentialto
recoverthis species.Further,Eggert’ssunfloweris nowas frequentlyfoundin roadsideand
power line rights-of-wayasin truebarrens,andthesehabitatscannotbe overlookedas
potential recoveryhabitat. This habitat,thoughessentiallymanmade,maintainstheearly
successionalstageconduciveto H eggertii and, if managedproperly,cansupporthealthy
populationsofthespecies.
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Publicoutreachefforts arean importantcomponentof all recoveryefforts. Current
efforts by TNC, AEDC, andothersto educateotheragenciesandorganizationsaboutthe
importanceofbarrenshabitatwill not only aid in therecoveryofEggert’ssunflowerbut also
will preventotherspeciesfrom declining.
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PART II

RECOVERY

A. RecoveryObjectives

The ultimategoalofthis recoveryplanis to removeHe/ianthuseggertii from theFederal
List of EndangeredandThreatenedWildlife andPlants. H eggertii will beconsidered
for delistingwhenthefollowing recoveryobjectiveshavebeenmet:

1. Long-termconservation/protectionof 20 geographicallydistinct, self-sustaining2
populations3mustbe secured.Protectedpopulationsmustbe distributedthroughout
thespecies’historic range4.Protectionmustincludeamanagementplandesignedto
maintainor improvethehabitatofH eggertii. This maybe accomplishedthrough
managementagreementsor conservationeasementson public landor landownedby
privateconservationgroups.

2. Thesepopulationsmustbeunderamanagementregimedesignedto maintainor
improvethehabitatandeachpopulationmustbe stableor increasingfor 5 years.
Populationmonitoringduring these5 yearsshouldbe doneusingmethodssimilar to
thoseoutlinedin theAppendix.

2

A self-sustainingpopulationis self-regeneratingandmaintainssufficientgeneticvariationto enableit to
surviveandrespondto naturalhabitatchanges.It hasyet to bedeterminedhow manyindividualplantsare
necessarywithin a populationto satist~this criteria.

A populationis currently definedas a groupofplantsthat is isolatedby geographicdiscontinuityor a
distanceof approximatelyone-halfmile. Thisdefinitioncould, andlikely will, bechangedasmoreinformation
becomesavailableon otherdemographicfactors,suchaspollinatorsandgenetics.Groupsof plantsthataremore
thanhalfa mile a partcanbe lumpedintothe samepopulationif theyareundersimilarmanagementtechniquesand
within closeenoughproximity to reasonablybe consideredpartof thesamepopulation.

~Basedon thecurrentnumberanddistribution of occurrences,therelativeportionswould be 1 population
in Alabama,3 populationsin Kentucky,and 16 populationsin Tennessee.
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B. Narrative Outline
1. Determineoptimal habitat or range of optimal habitats and developsite-specific

managementstrategies.

1.1 Determine optimal habitat or range of optimal habitat requirements for
Helianthuseggertii. Environmentalfactorsaffectpopulationsuccess.A
descriptionoftheoptimalconditionsforthe speciesis neededin evaluating
managementapplicationsandevaluatingsitesfor protection. Studiesshould
specifically addressthefollowing: (1) therole ofdisturbance(fire, mowing,
forestmanagement,etc.)asanaturalfactorandasathreat;(2) competition;
(3) therelationshipof moisturein seedgerminationandestablishmentandin
adultplantgrowth; and(4) therelationshipofcanopycoverto populationhealth
andreproductivesuccess.

1.2 Determine optimal site-specificmanagementstrategies,including fire
(where possible),mowing, canopy-thinning, etc. Determinethe frequencyand
intensityof an optimalcontrolledbumundervarioussiteconditionsfor the
improvementof H eggertiihabitatandtheoptimal seasonfor its application.
Wherefire is not practicable,investigatemowingandothertechniquesto provide
quality habitat. Also,determinewhich managementstrategy(ies)maximizes
populationexpansion.

1.3 Developand implementmanagementplansfor sitescontaining Helianthus
eggertil. Strategiesmust identify methods;i.e., controlledbums,mowing,
canopy-thinning,etc.,that will beusedto restorehabitatquality andmethodsfor
monitoringtheeffectsoftheapplicationof thesestrategies.

2. Developmanagementplans and conservationagreementsfor populations of
Eggert’s sunflowerdetermined to be essentialto the recovery of the speciesand
for other populations aswell, where there arewilling landowners/managers.

2.1 Develop management/conservationagreementswith non-Federal entities
having land supporting Helianthuseggertiiand usingspecificmanagement
strategiesfor habitat maintenanceand/or restoration. Agreementsshould
includeatimetablefor the implementationof recoveryandrestorationobjectives.

2.2 Developagreementswith Federalagenciesthat manageland having
Helianthuseggertiiand using specificmanagementstrategiesfor habitat
maintenanceand/or restoration. Agreementsshouldincludehighwayand
utility line maintenanceagencies,andtheir non-Federalrepresentatives,with
regardto appropriatesprayingandmowing schedules.Agreementsshould
includeatimetablefor the implementationof recoveryandrestorationobjectives.

3. Evaluate the ecologicalgeneticsof the species.
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3.1 Estimate the relative proportion of geneticallydistinct individuals (clonesor

genets)in an occurrence/population.

3.2 Determinethe total level ofgeneticdiversity.

3.3 Estimate levelsofinbreeding within populations.

3.4 Estimate levelsofgeneflow within and betweensubpopulations at different
spatial scalesto determine reasonabledelineationsfor populations.

3.5 Determinewhether a lack ofintrapopulation geneticdiversity affects the
viability of individual populations. Is seedviability reducedin highly clonal
occurrences?Is viableseedproductionimportantin maintaininggeneticstability
for this species?

3.6 Determine the role of sexual reproduction in maintaining long-term
population viability. Determinewhetherseedlingestablishmentis critical to
long-termpopulationsuccessandunderwhatconditionssuccessfulseedling
establishmentoccurs. Questionsthesestudiesshouldaddressinclude: Do
coloniesdevelopthroughrhizomatousgrowthaloneor areseedlingsestablished
within thecolonies?Canthespeciesincreaseandstabilizethrough
vegetative/clonalgrowthat sufficient ratesto sustainviablepopulationswithout
seedlingestablishment?Do environmentalconditionsinfluenceasexualor
sexualreproduction.

4. Determinewhether introgressionwith other speciesis occurring and evaluate
introgression asa threat to the species. Studiesshouldaddressthe following
questions: Shouldintrogressionwith otherspeciesbe consideredathreator anatural
part of thedynamicgeneticsof this groupin theHelianthusgenus?If hybridization
is occurring,is it a resultof increaseddisturbancethatallowsspeciesto beneareach
othermoreoften? Shouldweedysunflowersthatreadily hybridizewith H eggertil
beeliminatedfrom areaswhereit occurs?

4.1 Identify hybrid individualsand the taxainvolved in hybridization.

4.2 If there is evidenceofhybridization, determine levelsof introgression.

5. Determineanestimateofthe minimum viable population size. Usinggenetic
parametersobtainedfrom Tasks3 and4 andotherlife history information,determine
theminimumviablepopulationsizefor H eggertii.

6. Searchfor additional populations to determine thespecies’full rangeand
abundance.
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7. Monitor (using guidelines comparableto thosein theAppendix) selectknown
populations to determinewhether they are meetingthe recovery criteria.

8. Collectviable seeds,using ecologicallysoundpractices,and deposit them in a
long-term storagefacility. Developatablefor periodicviability assessment.

9. Annually assessthe successof recoveryefforts for the species.A timely reviewof
newinformationand anevaluationofongoingprogramsis essentialto ensurethat
full recoveryoccursasrapidly andefficiently aspossible.Monitoring information
mayrevealnewproblemsorrequireshifts in theallocationofresources.Population
monitoringshouldbemorerigorousand/ormorefrequentif a populationis in
decline. Pilot andfull-scalemanagementprojectsshouldalsobe reviewedto ensure
theircontinuingeffectiveness.

10. Developmaterial to inform thepublic about the status ofthe speciesand the
recovery plan objectives. Public supportfor theconservationofEggert’ssunflower
couldgreatlyencouragelandownerassistancein conservationefforts. Informational
materialsshouldstresspragmaticreasonsfor conservingthespeciesandshould
includeintellectual,aesthetic,or moral considerations.Backgroundinformation
aboutthe pharmacological,agricultural,or economicpropertiesof thespecies;its
congeners;or otherplant family relativeswill helpaddressthequestionsfrequently
posedby thepublic.

10.1 Prepare and distribute newsreleasesand informational brochures.
Informationalmaterialsshouldbepreparedaboutthestatus,significance,and
recoveryofthespecies.Newsreleasesshouldbedistributedbothto major
newspapersin the species’rangeandto smallernewspapersnearthespecies’
habitat. Interpretivedisplaysandbrochuresshouldbedevelopedfor useon
public landor in public schools.

10.2 Prepare articles for popular and scientific publications. Publishedarticles
arenecessaryto inform localcitizensandpublicofficiais abouttheneedto
protectEggert’s sunflowerin its nativehabitatandto encouragetheir
enthusiasticcooperationin conservationefforts. Scientificpublicationsshould
identify themostpressingneedsfor furtherstudiesandseektheassistanceof
collegeanduniversity researcherswhohavestudiedthis orcloselyrelated
species.

10.3 Developlandowner guidelinesfor the conservation/managementof barrens
habitat and the protection ofHelianthus eggertii. A brochureor booklet on
thevalueof theseecosystemsasnaturalareasandthe significanceof
H eggertiiis neededfor distribution to landownersinterestedin managingtheir
land.
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PART III

IMPLEMENTATION SCHEDULE

Prioritiesin columnoneof thefollowing ImplementationScheduleareassignedasfollows:

1. Priority 1 - An actionthatmustbetakento preventextinctionor to preventthe
speciesfrom decliningirreversibly in theforeseeablefuture.

2. Priority2 - An actionthatmustbe takento preventasignificantdeclinein species
population/habitatqualityor someothersignificantnegativeimpactshortof
extinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Keyto AcronymsUsedin This ImplementationSchedule

AEDC - ArnoldEngineeringDevelopmentCenter,U.S. Air ForceBase,CoffeeCounty,
Tennessee

CPC - Centerfor PlantConservation
ES - EcologicalServicesDivision, U.S. FishandWildlife Service
FWS - U.S.FishandWildlife Service
NPS - NationalParkService
R4 - Region4 (SoutheastRegion),U.S.FishandWildlife Service
SCA - StateConservationAgencies
TNC - TheNatureConservancy
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HELIANTIIUS EGGERTII (EGGERT’S SUNFLOWER) IMPLEMENTATION SCHEDULE I
ICostEstimates($OOOs)

——I?Y2 FY3Priority

2

TaskNumber

1.1

TaskDuration

3 years

ResponsibleAgeticy

—__—Other FYIFWS

R4/ES SCA,AEDC,
NPS,TNC

Task Description Comme

Determineoptimal habitator rangeof
optimalhabitatrequirementsfor
Helianthuseggertii.

2 1.2 Determineoptimal site-specific
managementstrategies,including fire
(wherepossible),mowing,
canopy-thinning,etc.

5 years R4/ES SCA,AEDC,
NPS,TNC

2 1.3 Developandimplementmanagement
plansfor sitescontainingIlelianthus
eggertii.

5 years R4/ES SCA,AEDC,
NPS

2 2.1 Developmanagement/conservation
agreementswith non-Federalentities
havingland supportingHelianthas
eggertliandusingspecificmanagement
strategiesfor habitatmaintenanceand/or
restoration.

5 years R4/ES SCA

2 2.2 Developagreementswith Federalagencies
thatmanagelandhavingHelianthus
eggertliandusingspecificmanagement
strategiesfor habitatmaintenanceand/or
restoration.

5 years R4/ES SCA, AEDC,
NPS

2 3.1 Estimatethe relativeproportionof
geneticallydistinct individuals(genets)in
anoccurrence/population.

3 years R4IES SCA, AEDC Geneticanalyses(Tasks3.1-5)
havebeenfundedby AEDC. Cost
detailsnot knownto the Service.

2 3.2 Determinethetotal level of genetic
diversity.

3 years R4/ES SCA, AEDC
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HELIANTHUSEGGERTII(EGGERT’S SUNFLOWER) IMPLEMENTATION SCHEDULE I
ICostEstimates($OOOs)

Task
DurationPriority

-
Task Description

Task
Number

.~.

2 3 3 Estimate level of inbreeding within
populations.

ResponsibleAgency
—

jI?WSj Other IFYIII?Y2IFY3

3 years R4IES SCA,AEDC,

Comments

2 3.4 Estimate levels of gene flow within and
between subpopulations at different
spatial scales to determine reasonable
delineations for populations.

3 years R4IES SCA, AEDC

2 3.5 Determine whether a lack of
intrapopulation genetic diversity affects
the viability of individual populations.

3 years R4IES SCA, AEDC

2 3.6 Determine the role of sexual reproduction
in maintaining long-term viability.

3 years R4IES SCA, AEDC

2 4.1 Identify hybrid individuals and the taxa
involved in hybridization.

3 years R4/ES SCA, AEDC

2 4.2 If there is hybridization, determine levels
of introgression.

3 years R4/ES SCA, AEDC

2 5 Determine an estimate of the minimum
viable population size.

3 years R4/ES SCA, AEDC

3 6 Search for additional populations to
determine the species’ full range and
abundance.

Ongoing R4IES SCA, AEDC,
NPS

3 7 Monitor select known populations to
determine whether they are meeting
recovery criteria.

Ongoing R4IES NPS, AEDC,
SCA
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JIELIANTHUS EGGERTII (EGGERT’S SUNFLOWER) IMPLEMENTATION SCHEDULE I
IPriority

3

Task
Number

8

Task Description
Task

Duration

1 year

ResponsibleAgency

sf berT”

R4/ES CPC, SCA

CostEstimates(SOOOs)

Collect viable seeds, using ecologically
sound practices, and deposit them in a
long-term storage facility.

FYi FY2 FY3

3 9 Annually assess the success of recovery
efforts for the species.

Ongoing R4IES SCA

3 10.1 Prepare and distribute new releases and
informational brochures.

Ongoing R4/ES SCA

3 10.2 Prepare article for popular and scientific
publication.

Ongoing R4/ES TNC, AEDC,
SCA

3 10.3 Develop landowner guidelines for the
conservation/management of barrens
habitat and the protection ofHelianthus
eggertii.

1 year R4IES SCA
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PART IV

LIST OF RECIPIENTS

Thefollowing agencies,organizations,andindividualsweremailedcopiesofthis recovery
plan. This doesnot imply thattheyprovidedcommentsor endorsedthe contentsoftheplan.

Mr. GaryMyers, ExecutiveDirector
Tennesseewildlife ResourcesAgency
Ellington AgriculturalCenter
P.O. Box40747
Nashville,Tennessee37204

Mr. ReginaldReeves,Director
EndangeredSpeciesDivision
TennesseeDepartmentof EnvironmentandConservation
401 ChurchStreet
14thFloor, L&C Tower
Nashville,Tennessee37243-0447

Mr. Tom Bennett,Commissioner
KentuckyDepartmentof Fishandwildlife Resources
#1 GameFarmRoad
Frankfort, Kentucky40601

Mr. DonaldS. Dott, Jr., Director
KentuckyStateNaturePreservesCommission
801 SchenkelLane
Frankfort, Kentucky40601-1403

Directorof EnvironmentalAffairs
KentuckyFarmBureauFederation
P.O.Box 20700
Louisville, Kentucky40250-0700

Commissioner
AlabamaDepartmentof ConservationandNaturalResources
64 N. Union Street
Montgomery,Alabama36130

Mr. Bill Adams,Director
Division of Field Services
KentuckyNaturalResourcesandEnvironmental

ProtectionCabinet
5th Floor,CapitalPlazaTower
Frankfort,Kentucky40601

*Mr. Milo Pyne

EcoregionalEcologist
TheNatureConservancy
SoutheasternRegionalOffice
P.O. Box 2267
ChapelHill, NC 27515-2267

RuralEconomicandCommunity DevelopmentService
4121CarmichaelRoad,Suite.601
SterlingCentreBuilding
Montgomery,Alabama36106-3683

FederalHighwayAdministration
500EasternBoulevard,Suite200
Montgomery,Alabama36117

StateProgramsAdministrator
Room 279
IndustrialRelationsBuilding
Montgomery,Alabama36130

CountyExecutive
Lewis County
CountyCourthouse
Hohenwald,Tennessee38462

FarmServiceAgency
P.O.Box 235013
Montgomery,Alabama36123-5013

CountyExecutive
MauryCounty
CountyCourthouse
41 Public Square
Columbia,Tennessee38401

CountyExecutive
Williamson County
AdministrativeComplex
1320W. Main Street
Franklin,Tennessee37064

CountyExecutive
Marion County
CountyCourthouse
P.O.Box 789
Jasper,Tennessee37347

CountyExecutive
DicksonCounty
CountyCourthouseAnnex
P.O.Box 220
Charlotte,Tennessee37036
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CountyExecutive
CheathamCounty
CountyCourthouse
100 PublicSquare,Suite 105
AshlandCity, Tennessee37015

CountyExecutive
RobertsonCounty
108 Courthouse
Springfield,Tennessee37172

CountyExecutive
vanBurenCounty
CountyCourthouse
P.O.Box 217
Spencer,Tennessee38585

CountyExecutive
FranklinCounty
CountyCourthouse
#1 5 JeffersonStreet
Winchester,Tennessee37398

CountyExecutive
CoffeeCounty
300Hillsboro Boulevard,Box 8
Manchester,Tennessee37355

CountyAdministrator
Blount County
220 2ndAvenueE.,Room 106
Oneanta,Alabama35121

County Judge/Executive
Hardin County
P.O.Box 568
Elizabethtown,Kentucky42702

County Judge/Executive
HartCounty
County Courthouse
P.O. Box 490
Munfordville, Kentucky42765

CountyJudge/Executive
GraysonCounty
County Courthouse
10 Public Square
Leitchfield,Kentucky42754

CountyJudge/Executive
BarrenCounty
208 CourthouseSquare
Glasgow,Kentucky42141

Division Administrator
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APPENDIX

Thefollowing four protocolsweredevelopedin 1997 by TheNatureConservancy(SoutheastRegionalOffice)
andAmold EngineeringDevelopmentCenterfor detectingchangesin stemnumber: (1) TotalCensus,(2) IndexPlot
Census,(3) IndexPlot Sampling,and(4) Photopoints.Changesin plantdistributionareas importantaschangesin stem
density,so eachprotocolalsodescribesmethodsfor measuringchangesin thedistributionor spatialextentof the
population.

Thecriteria for assigningaspecificprotocolto apopulationare: (1) populationsizeanddistribution and
(2) habitattypeandscheduledmanagement.Localizedoccurrenceswith ~l,000 stemsaretypically censussedinsteadof
sampled. Indexplotsareusedfor largerand/ormorewidelydispersedoccurrences.Occurrencesor index plotsaresampled
if stemsaretoo numerousto efficiently count. Theseprotocolspresentarangeof monitoringapproachesto useandmodify
aslegalprotectionchanges,priority occurrencesareselected,andmanagementgoalsarerefined. Eachprotocolbeginswith
atablesummarizingtherequirednumberof observers,time, andequipment,followedby themethodologywith step-by-step
instructions.

Monitoring Method Protocols

1. Total Census

A totalcensusof floweringandnonfloweringstemswill be conductedfor smalloccurrencescontainedwithin
distinctboundariesandwith <—1,000 stems.It is imperativethattheboundariesof thepopulationbe
determinedwith a generalsurveybeforedeterminingwhetheratotal censusis feasible. Eithermapthe
boundarieswith aGPSor otherwisemapandmeasurethemaximumdimensionsso thatfuture changesin
locationanddistribution canbedetected.Also note signsof disturbanceandany evidenceof invasive
nonnativesor therust(Pucciniasp.)thatattacksH. eggertil. Photopointsshould also betakento document
largechangesin habitatstructure(seePhotopointProtocol).

Numberof Observers:1-2

Time Requirement:Variable, - minutes/population

Equipment:

30 and 50 m tapeasneeded(1-2 each,if mappingdistributionwith grid cells)

Steelpins (2 pertape)

Datasheets
Clipboard

Tally counters(2 perobserver)

Compass

GPS

Pin flags

Flaggingtape

Spraypaint
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Instructions

a. Surveythesite to locatetheboundariesofthepopulationby systematicallywalkingbackandforth through
thesite. Usepin flags or flaggingtapeto marktheboundariesas needed.If feasible,maptheboundaryand
the centroidofthepopulationwith a GPS.Also mapfrequencygrids if employed.If canopyor other
conditionsdo not permittheuseof aGPS,measureandmapthemaximumperpendicularaxesof the
populationor notethedistributionof stemsin a frequencygrid encompassingthepopulation(seeItem c
below). Notecompassdirectionandlengthof eachdimensionandthelocationof at leastoneendpointof
eachaxis (so that dimensionswill bemeasuredalongthesameaxesin thefuture). Thelattercanbe doneby
markingtheendpointswith arebarornotingthe distanceandbearingfrom anotherpoint in the landscape
(blazedtree,roadsign, etc.).

b. Usehandcountersto tally the totalnumberofflowering andnonfloweringstemsin thepopulation,and
measurethemaximumstemheight. Recorddataon a datasheet.Note the incidenceofrust (Pucciniasp.),
disturbance,“drooping” flower heads(pedicelcutjust belowtheflower), andthepresenceof nonnatives.

c. If thesite is being managedfor a moreopenstructure,it is particularlydesirableto measurechangesin the
spatialdistribution of thepopulation. Mappingtheboundarieswith a GPSwill providesomeinformationon
changesin distribution aslong as theboundariesare fairly discrete.Alternatively, frequencyof H. eggertii
stemscanbenotedin cells of agrid encompassingthepopulation.Thiswill be mostmeaningfulfor
populationsin edgehabitatsalongwoodlandsthatarescheduledtobeburnedand/orthinned.

Circumscribethe populationwith amacroplotthatextends10-20m beyondthe populationboundaryinto the
managementunit or stand. Theplotmay alsoextendbeyondthepopulationboundariesin the other
dimensionif desired.NotethepresenceofH eggertilstemsin all grid cellswithin theplot (e.g.,2 x 2,
5 x 5, 3 x 5, etc.)on thedatasheet.Squaregrid cellsarepreferredin thattheymeasuredistributionwith

equalresolutionin both dimensions.Surveyingthegrids is easily doneby extendingtwo measuringtapes
from oneedgeof theplotto definethe boundariesof onerow of grids andproceedingdown eachrow,
notingthepresenceof stemsatappropriateintervals. Thetapesaremovedalongtheplot edgeto define
eachrow of grid cells.

2. IndexPlot Census

Samplinglargepopulationsthat aredistributedoverextensiveareasposesseveralproblems.A totalcensusis
difficult andtime-consuming,with repeatabilitydiminishingasthepopulationareaincreases.Obtaininghigh
precisionwith samplingmaybe difficult or impossible,in which casemany plotswill needto be sampledto
statisticallydetecta biologically significantlevel of change. In thesecases,indexplots are an option. Index
plotsaresubjectivelyplacedto ensurethat theyrepresenttrendsfor themajority of thepopulation. The
observerconsidersinformationon plantdistribution andvariationin density,environmentalvariability, and
areasexpectedto indicatechange. Whilestatisticalinferencescannotbe madeto theentirepopulation,the
observerusesbiological intuitionto relatechangeswithin theplotsto trendsin theentirepopulation. Provided
thatplotscanbelocatedsothatstemsare relativelyeasyto count(i.e., <500-1,000perplot) andstill capturethe
populationof interest,a censusis takenof all flowering andnonfloweringstemswithin eachplot. It is
advisableto chooselow-, medium-,andhigh-densityareasfor monitoring. Areasof highdensityin a given
yearmaybe atthehigh endof arandomfluctuationandexperiencesubsequentdecreasesfor one ormanyyears
(andvice versafor low-densityareas)andthus maynot representtrendsin therestof thepopulation(Palmer
1993). Photopointsshouldalsobetakenoftheplots to documentlargechangesin habitatstructure(see
PhotopointProtocol).
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Metal stakes,50-60cm (for permanentbaselines/indexplot corners)

Rubbermallet/fieldhammer
Foldingmetric rules (2 m)

Datasheets
Clipboards

Tally counters(1-2per observer)

Compass

GPS

Pin flags

Flaggingtape

Spraypaint

Instructions

a. Surveythesiteto locatetheboundariesof thepopulationby systematicallywalking backandforth through
the sitebeforelocatingthe indexplots. Usepin flags or flaggingtapeto markthe boundariesasneeded.If
feasible,map theboundaryandthe centroidofthepopulationwith a GPS. If canopyorotherconditionsdo
notpermittheuseof a GPS,measureandmapthemaximumperpendicularaxesof thepopulation. Notethe
compassdirectionandlengthof eachdimension,aswell asthe locationof at leastoneendpointof eachaxis
(sothatdimensionswill bemeasuredalongthesameaxesin thefuture). The lattercanbe doneby marking
theendpointswith a rebarornoting thedistanceandbearingfrom anotherpoint in the landscape(blazed
tree,roadsign, etc.).

b. Establishoneto severalindexplots in low- andhigh-densityareasofthepopulationand/orin areasexpected
to showchangein responseto managementor perceivedthreats.If possible,sample10%of thetotal
population. Plots shouldbe smallenoughfor a censusto beeasilytaken(no morethan 1,000stems)but
largeenoughto reflectchangeson a meaningfulecologicalscale(i.e., perceivedchangesare likely to bedue
tochangesin habitatratherthan randomfluctuationsin densityon a smallscale). If changesin distribution
areto bemeasuredwithin the plot (seeItem d below),extendtheplot beyondtheboundaryof plantsor
makeit largeenoughto encompassroughlyequal-sizedareaswith andwithoutstems. If largeplots for
frequencycontaintoo manystemsfor acensus,eithertakeacensusof arepresentativesubsetoftheplot or
sampleit (seeSamplingProtocol). Mark theplot cornerswithrebarorsteelstakesandmap themwith a
GPS(ornotethe distanceand bearingto anotherpoint on the landscape).Also notethe bearingand
dimensionsof the plot on thedatasheet.

c. Usehand-countersto tally thetotal numberof flowering andnonfloweringstemsin eachindexplot, and
measurethemaximumstemheight with a meterstick. If necessaryto improve accuracy,plotsmaybe
griddedoff with tapesandflags to facilitate counting. Recorddataon adatasheet.Also note theincidence

of rust (Pucciniasp.),disturbance,“drooping” flower heads(pedicelcut justbelowthe flower),andthe
presenceof nonnatives.
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d. If the siteis beingmanagedto obtaina moreopenstructure,it is particularlydesirableto measurechangesin
thespatialdistributionof thepopulation. This canalsobe donewith indexplotsby noting the frequencyof
H. eggertifstemsin cellsof a grid overlaidon theplot. Thiswill bemost meaningfulforplots in edge
habitatsalongwoodlandsthatarescheduledto beburnedand/orthinned.

Extendtheboundaryofthe indexplot at least10-20m beyondthe populationboundaryinto the
managementunit or standsothat at leasthalfof theplot doesnotcontainsunflowerstems. Theplot may
alsoextendbeyondthe populationboundariesin theotherdimensionif desired. Notethepresenceof H.
eggertifstemsin all grid cellswithin theplot (e.g.,2x 2, 5 x 5, 3 x 5, etc.)on the datasheet. Squaregrid
cellsarepreferredin thatthey measuredistributionwith equalresolution in bothdimensions. Surveyingthe
grids is easilydoneby extendingtwo measuringtapesfrom oneedgeof theplotto definetheboundariesof
onerow ofgrids andproceedingdowneachrow, notingthepresenceofstemsat appropriateintervals. The
tapesaremovedalongtheplotedgetodefineeachrow ofgrid cells.

3. Index Plot Sampling

Samplingwill beusedin populationswherestemsareeithertoonumerousorotherwisedifficult to accurately
conducta censusto estimatethetotalnumberof floweringandnonfloweringstems. In somecasestheentire
populationwill be sampled.More often, indexplotsareestablishedto defineanewsamplinguniverse,one
chosento reflect importantchangesin thepopulationat large,andtheplots aresampled. Samplingis selecting
partof somethingwith the intentof showingthequality ornatureof thewhole. Sampling is drivenby the
monitoringobjective,which forH eggertii is to detecta 50%changein the totalor meanstemdensitywith
90%powerandafalse-changeerrorrateof 0.1. In populationswith clumpeddistributions,longrectangular
plotsor belt transectscapturethebetween-clumpvariability within thesamplingunit, thusincreasingprecision.
Theoptimalsize andshapeof thesamplingunits for obtaininghighprecisionaredeterminedin thefield with
pilot sampling,as wasdoneatall sampledsitesin 1997. Whethersamplingalonga baseline(s)extending
throughoutthepopulationor in an indexplot, samplingunits(e.g.,belt transects)arerandomlyplaced. Within
eachunit, thetotalnumberof floweringandnonfloweringstemsare counted.

GPS

Pin flags

Flaggingtape

Spraypaint

Number of Observers: 2

Time Requirement: Variable, • to

Equipment:
Metric tapes,100 m. 50 m. 30 m. as needed

Steelpins(2 pertape)

PVC or metal stakes,50-60 cm (forpermanentbaselines/transects)

Rubbermallet/fieldhammer

Folding metricrules (2 m)

Datasheets

Clipboards_

Tally counters(1-2perobserver)

Compass
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Instructions

a. Surveythesite to locatetheboundariesof the populationby systematicallywalking backandforth through
the sitebeforelocatingthebaselineor indexplots. Use pin flagsor flaggingtapeto marktheboundariesas
needed.If feasible,maptheboundaryandthe centroidofthe populationwith aGPS. If canopyor other
conditionsdo not permittheuseof aGPS,measureandmapthemaximumperpendicularaxesofthe
population. Note thecompassdirection andlengthof eachdimension,aswell asthe locationof atleastone
endpointof eachaxis (so thatdimensionswill be measuredalongthesameaxesin thefuture). The latter
canbedoneby markingthe endpointswith arebarornotingthe distanceandbearingfrom anotherpoint in
the landscape(blazedtree,roadsign,etc.).

b. If samplingthe entirepopulation,establisha baselineby running ametrictapethroughthecenteror along
the edgeof thepopulationandmarkingeachendof the baselinewith ametal stake. Notethe lengthand
bearingofthebaseline.Multiple baselinesmaybe usedif necessary.If samplingindexplots,establishone
to severalindexplots in low- andhigh-densityareasofthe populationand/orin areasexpectedto show
changein responseto managementorperceivedthreats. If possible,sample10%ofthe totalpopulation.
Plotsshouldbelargeenoughto reflectchangeson a meaningfulecologicalscale(i.e., perceivedchangesare
likely to bedueto changesin habitatratherthan randomfluctuationsin densityon a smallscale). If changes
in distributionare tobemeasuredwithin theplot (seeItem d below), extendtheplotbeyondtheboundaryof
plantsor makeit largeenoughto encompassroughly equal-sizedareaswith andwithout stems.The
samplinguniversefor estimatingstemdensitymay berestrictedto theportionof the indexplots populated
with H. eggertii. Mark theplot comerswith rebarorsteelstakesandmapthemwith a GPS(or notethe
distanceandbearingto anotherpoint on the landscape).Also notethebearinganddimensionsof theplot on
thedatasheet.

c. Selectrandomlocationsfor belt transectsby evenlydividing thelength of thebaselineinto thenumberof
transectsthatwill besampledandchoosingarandompointwithin eachsection. Therandompoint is the
first longedgeof thetransect;transectsareplacedperpendicularto thebaseline. If the populationis too
wide to makesamplingtransectsequalto thepopulationwidth, divide thepopulationinto roughlyequal
areasorblocks andrandomlyassignsamplingtransectstoeacharea.

d. To sampleeachbelt, run onemetric tapeoutalongthe first sideof thetransect.Permanentlymark eachend
of thetransectwith ametalstake. Forbeltsthatare>2 m wide,the otheredgeof thebelt canbe determined
by measuringfrom thefirst edgewith a folding metric ruleasthe observersearchesthe belt. For belts>2 m
wide, delineatethe otherboundarywith anothermetrictape.

e. Countthenumberof flowering andnonfloweringstemsin eachbelt transect.Recordall informationon data
sheets.

f. Also notethe incidenceof rust (Pucciniasp.), disturbance,“drooping” flower heads(pedicelcutjustbelow
the flower),andthepresenceofnonnativeswithin the indexplot. Also measurethemaximumstemheight
in eachsamplingtransectwith ameterstick. Recordall information on datasheets.

g. Pilot samplingwill berequiredto evaluatewhetherthe anticipatedsamplesize(i.e., numberof transects
within the indexplot) is likely to meetor exceedthemonitoringobjectives. Collectdatafor the first ten
randomlyselectedtransectlocationsandthencalculatethesamplecoefficientof variability (CV). Divide
the samplestandarddeviationby thesamplemeanto computethe sampleCV. If the CV is>0.5, then
collectdatafor five morerandomly locatedtransectsin thesameplot andcombinewith theexistingdatato
computethenewsampleCV. If the CV now is <0 5 thenthe samplesize is probablylargeenough.If the
CV still is >0.5, repeatthe laststep,addingrandomlylocatedtransects(five atatime), until the CV becomes
<0.5

.
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h. If thesite is beingmanagedto obtainamoreopenstructure,it is particularlydesirableto measurechangesin
thespatialdistributionofthepopulation. Thiscanbedoneby notingthefrequencyof H. eggertilstemsin
cellsof a grid overlaidon thepopulationor indexplot. Thiswill bemostmeaningfulfor populationsin
edgehabitatsalongwoodlandsthat arescheduledto beburnedand/orthinned.

i. Extendthefrequencyplot atleast10-20m beyondthepopulationboundaryinto themanagementunit or
standsothat at leasthalfoftheplot doesnot containsunflowerstems. Theplot mayalsoextendbeyondthe
populationboundariesin theotherdimensionif desired.NotethepresenceofH. eggertlistemsin all grid
cells within theplot (e.g., 2 x 2, 5 x 5, 3 x 5, etc.)on thedatasheet. Squaregrid cellsarepreferredin that
theymeasuredistributionwith equalresolutionin both dimensions.Surveyingthegrids is easilydoneby
extendingtwo measuringtapesfrom oneedgeof theplotto definetheboundariesof onerow of grids and
proceedingdowneachrow, notingthepresenceofstemsatappropriateintervals. The tapesaremoved
alongtheplot edgeto defineeachrow ofgrid cells.

4. Photopoints

Photopointscanbeusedto visually documentthestructureand compositionofthevegetationwithin and
surroundingpopulationsand,subsequently,to documenttheeffectsofmanagementanddisturbance.Usedin
conjunctionwith othermonitoring methods,photopointscanstrengthenandvisually illustrateinterpretations
andconclusions.

Number of Observers: 2

Time Requirement:Variable,15 - ? minutes/population

Equipment:

50 m tape(1-2, dependingupon mappingmethods)

Metal stakes,5 0-60 cm (2 perbaseline)

Rubbermallet
Datasheets

Clipboard
Compass
GPS
Digital camera

Rangepoleor othermeteredobjectfor scale
Instructions

a. Determinethelocationsfrom whichphotographscaneffectivelydetectchangesin thehabitatstructure.For
generalpopulationmonitoring,spacephotopointsalong acentraltransector aroundthe exteriorof the
population. If usingindex plotsor establishingpermanentsamplingplots,establishphotopointsatoneor
moreof the comers. Establishpermanentmarkersateachphotopointlocationusingthemetal stakes.Use a
GPSto locateeachphotopointor triangulatethestakesto otherreferencemarkersorwitnesstrees,recording
theappropriateinformation onthedatasheet.

b. Takephotopoints,usinga rangepolefor scale,andrecordthefollowing foreachframe: date,frame
number,cameraheight(usea fixedheightfor all photos),bearingandangle(e.g., 900), lens,distancefrom
thecamerato therangepole,andlocation of permanentpoint. Takenoteson theweatherconditions.
Recordthenameof thephotographer.

c. Archive thephotosandthedatasheets,preferablyin two safeandaccessiblelocations.
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